Differences between survival, mutagenicity and DNA replication in MMS- and MNU-treated V79 hamster cells.
After treatment with methyl methanesulfonate (MMS) or N-methyl-N-nitrosourea (MNU), the mutagenicity and survival of Chinese hamster V79 cells were investigated, as well as the inhibition of daughter DNA synthesis and, using the DNA unwinding technique and hydroxylapatite chromatography, the character of the newly synthesized DNA was studied. It was found that different cytotoxicity and mutagenicity of MMS and MNU was accompanied by different types of DNA synthesis inhibition. The treatment with the former compound resulted in a longer inhibition of DNA synthesis, while the treatment with the latter showed that as early as 2 h after exposure the percentage of nascent DNA increased. Shortly after the exposure to both alkylating agents, the newly synthesized DNA contained a higher number of gaps than control DNA, in dependence on the concentration used. During culturing after treatment, the character of nascent DNA in MMS-treated cells gradually returned to that of control DNA, while MNU-treated cells, for the whole time of our study, synthesized DNA with a larger number of gaps than control DNA. We suggest that the character of nascent daughter DNA reflects the occurrence of lesions in parental DNA. These are repaired within a shorter time in MMS- than in MNU-treated cells. The long-term persistence of lesions in the DNA of MNU-treated cells might be one of the factors responsible not only for the higher cytotoxic but also for the many times higher mutagenic effect of this alkylating agent.